Characterization of the gene encoding ovine beta-lactoglobulin. Similarity to the genes for retinol binding protein and other secretory proteins.
Beta-lactoglobulin is the major whey protein in the milk of ruminants and is expressed in the mammary gland during pregnancy and lactation. Here we describe the isolation and characterization of genomic clones encoding ovine beta-lactoglobulin. Two very similar but non-identical, types of beta-lactoglobulin clone were obtained. DNA sequence analysis of one of these showed that the gene is 4900 bases long and contains seven exons. It codes for a protein of 180 amino acid residues, containing an 18-residue signal peptide, within exons I to VI; exon VII is non-coding. We show that the genes encoding serum retinol binding protein, major urinary protein, alpha-1-acid glycoprotein and apolipoprotein D have a similar organization of exons and introns to beta-lactoglobulin. In particular, a comparison between beta-lactoglobulin and retinol binding protein shows that both genes encode equivalent elements of three-dimensional protein structure within analogous exons. These proteins are all members of a large, diverse family of secretory proteins, many of which function in binding small hydrophobic molecules.